In this paper, a general fuzzy transportation problem model is discussed. There are several approaches by different authors to solve such a problem viz., [1,2,3,6,7,8]. We introduce octagonal fuzzy numbers using which we develop a new model to solve the problem. By defining a ranking to the octagonal fuzzy numbers, it is possible to compare them and using this we convert the fuzzy valued transportation problem (cost, supply and demand appearing as octagonal fuzzy numbers) to a crisp valued transportation problem, which then can be solved using the MODI Method. We have proved that the optimal value for a fuzzy transportation problem, when solved using octagonal fuzzy number gives a much more optimal value than when it is solved using trapezoidal fuzzy number as done by Basirzadeh [3] which is illustrated through a numerical example.
Introduction
The transportation problem is a special case of linear programming problem, which enable us to determine the optimum shipping patterns between origins and destinations. Suppose that there are m origins and n destinations. The solution of the problem will enable us to determine the number of units to be transported from a particular origin to a particular destination so that the cost incurred is least or the time taken is least or the profit obtained is maximum. Let a i be the number of units of a product available at origin i, and b j be the number of units of the product required at destination j. Let c ij be the cost of transporting one unit from origin i to destination j and let x ij be the amount of quantity transported or shipped from origin i to destination j. A fuzzy transportation problem is a transportation problem in which the transportation costs, supply and demand quantities are fuzzy quantities. Michael [11] has proposed an algorithm for solving transportation problems with fuzzy constraints and has investigated the relationship between the algebraic structure of the optimum solution of the deterministic problem and its fuzzy equivalent. Chanas et al [4] deals with the transportation problem wherein fuzzy supply values of the deliverers and the fuzzy demand values of the receivers are analysed. For the solution of the problem the technique of parametric programming is used. Chanas and Kuchta [5] have given a definition for the optimal solution of a transportation problem and as also proposed an algorithm to determine the optimal solution. Shiang-Tai Liu and Chiang Kao [14] have given a procedure to derive the fuzzy objective value of the fuzzy transportation problem based on the extension principle. Two different types of the fuzzy transportation problem are discussed: one with inequality constraints and the other with equality constraints. Nagoor Gani and Abdul Razack [12] obtained a fuzzy solution for a two stage cost minimising fuzzy transportation problem in which supplies and demands are trapezoidal fuzzy numbers. Pandian et al [13] proposed a method namely fuzzy zero point method for finding fuzzy optimal solution for a fuzzy transportation problem where all parameters are trapezoidal fuzzy numbers. In a fuzzy transportation problem, all parameters are fuzzy numbers. Fuzzy numbers may be normal or abnormal, triangular or trapezoidal or it can also be octagonal. Thus, they cannot be compared directly. Several methods were introduced for ranking of fuzzy numbers, so that it will be helpful in comparing them. Basirzadeh et al [2] have also proposed a method for ranking fuzzy numbers using α -cuts in which he has given a ranking for triangular and trapezoidal fuzzy numbers.
A ranking using α-cut is introduced on octagonal fuzzy numbers. Using this ranking the fuzzy transportation problem is converted to a crisp valued problem, which can be solved using VAM for initial solution and MODI for optimal solution. The optimal solution can be got either as a fuzzy number or as a crisp number.
Octagonal fuzzy numbers
Two relevant classes of fuzzy numbers, which are frequently used in practical purposes so far, are "triangular and trapezoidal fuzzy numbers". In this paper we introduce octagonal fuzzy numbers which is much useful in solving 
Remark 2.5:
Here ω represents a fuzzy number in which "ω" is the maximum membership value that a fuzzy number takes on. Whenever a normal fuzzy number is meant, the fuzzy number is shown by , for convenience.
Definition 2.3:
If ω be an octagonal fuzzy number, then the α-cut of ω is
Remark 2.6: The octagonal fuzzy number is convex as their α-cuts are convex sets in the classical sense.
Remark 2.7:
The collection of all octagonal fuzzy real numbers from R to I is denoted as Rω(I) and if ω=1, then the collection of normal octagonal fuzzy numbers is denoted by R(I).
Graphical representation of a normal octagonal fuzzy number for k=0.5 is

Working Rule I:
Using interval arithmetic given by Kaufmann max{(
Ranking of octagonal fuzzy numbers [3]
The parametric methods of comparing fuzzy numbers, especially in fuzzy decision making theory are more efficient than non-parametric methods. Cheng's centroid point method [6] , Chu and Tsao's method [7] , Abbasbandy and Assady's [1] sign-distance method was all non-parametric and was applicable only for normal fuzzy numbers. The non-parametric methods for comparing fuzzy numbers have some drawbacks in practice. 
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Remark 3.1: Consider the trapezoidal number which is got from the above octagonal number by equating , for k=0.5 and ω=1
The measure of the normal fuzzy trapezoidal number is given by M 0
Oct ( ) = (a 1 + a 2 + a 3 +a 4 +a 5 +a 6 +a 7 + a 8 )
When a 2 coincides with a 3 and a 6 coincides with a 7 it reduces to trapezoidal fuzzy number, which is given by Equation (3.2).
Remark 3.3:
If a 1 + a 2 +a 7 + a 8 = a 3 +a 4 +a 5 +a 6 ---------------(3.3) then the measure of an octagonal number is the same for any value of k (0<k<1). 
( ω') Remark 3.6: If α is close to one, the pertaining decision is called a "high level decision", in which case only parts of the two fuzzy numbers, with membership values between "α" and "1", will be compared. Likewise, if "α" is close to zero, the pertaining decision is referred to as a "low level decision", since members with membership values lower than both the fuzzy numbers are involved in the comparison.
Mathematical formulation of a Fuzzy Transportation Problem
Consider the following fuzzy transportation problem (FTP) having fuzzy costs, fuzzy sources and fuzzy demands, (FTP) Minimize z = Subject to ≈ ãi, for i= ,2,…m (4.1) ≈ , for j= , 2,…n (4.2) ≽ for i= , 2, …m and j= , 2,…n (4.3) where m = the number of supply points; n = the number of demand points; ≈ is the uncertain number of units shipped from supply point i to demand point j; ≈ is the uncertain cost of shipping one unit from supply point i to the demand point j; ã i ≈ is the uncertain supply at supply point i and ≈ is the uncertain demand at demand point j. The necessary and sufficient condition for the linear programming problem given above to have a solution is that ≈ The above problem can be put in 
Procedure for Solving Fuzzy Transportation Problem
We shall present a solution to fuzzy transportation problem involving shipping cost, customer demand and availability of products from the producers using octagonal fuzzy numbers.
Step 1: First convert the cost, demand and supply values which are all octagonal fuzzy numbers into crisp values by using the measure defined by (Definition 3.3) in Section 3.
Step 2: [9] we solve the transportation problem with crisp values by using the VAM procedure to get the initial solution and then the MODI Method to get the optimal solution and obtain the allotment table. Remark 5.1: A solution to any transportation problem will contain exactly (m+n-1) basic feasible solutions. The allotted value should be some positive integer or zero, but the solution obtained may be an integer or non-integer, because the original problem involves fuzzy numbers whose values are real numbers. If crisp solution is enough the solution is complete but if fuzzy solution is required go to next step.
Step 3: Determine the locations of nonzero basic feasible solutions in transportation table. There must be atleast one basic cell in each row and one in each column of the transportation table. Also the m+n-1 basic cells should not contain a cycle. Therefore, there exist some rows and columns which have only one basic cell. By starting from these cells, we calculate the fuzzy basic solutions, and continue until (m+n-1) basic solutions are obtained.
Numerical Example
Consider the following fuzzy transportation problem.
According to the definition of an octagonal fuzzy number Ã, the measure of Ã is calculated as M 0
Oct (A ) = where 0 k 1 Step 2: Using VAM procedure we obtain the initial solution as 1.25 5.25 1.5 6.25 3. 5 1 which is not an optimal solution.
Hence by using the MODI method we shall improve the solution and get the optimal solution as 5.25 1.25 1.5 7.5 0.75 2.5
Step 3: Now using the allotment rules, the solution of the problem can be obtained in the form of octagonal fuzzy numbers Therefore the fuzzy optimal solution for the given transportation problem is 
